A protein-synthesizing system consisting of ribosomes and supernatant of undeveloped Artemia salina embryos is used for assay of mRNA translation and initiation factors. This system contains the components needed for chain elongation but has low levels of mRNA and initiation factors. Exogenous mRNA is readily translated upon addition of high-speed supernatant or ribosomal salt wash of developing embryos as a source of initiation factors (IF undeveloped embryo supernatant may also be required. The mechanism of formation of the initiation complex will be the subject of another communi-. cation".
Three initiation factors, IF-1, IF-2, and IF-3, function in mRNA translation in prokaryotes (2, 3) . IF-2 directs the binding of the initiator aminoacyl-tRNA to the small ribosomal subunit; this binding is stabilized by IF-1. IF-3 assists in the ribosomal binding of mRNA. In eukaryotes the situation is more complex. There are two (1, 4) IF-2-like factors (IF-MP and IF-Mi), a factor(s) (5-7) corresponding to IF-3 (IF-M3), and several additional factors whose function is less well defined (4, (8) (9) (10) (11) . At least three of these additional factors (IF-M2A, IF-M2Ba, and IF-M2Bfl) are well characterized. Factor IF-MP forms a 40S complex which, with IF-M3, IF-M2A, IF-M2B, and mRNA, is joined by the 60S subunit to form the 80S initiation complex. Several developments made it desirable to reexamine the initiation factor requirements of mRNA translation in eukaryotes: (a) the availability of a messenger-dependent system from undeveloped Artemia salina embryos capable of elongating polypeptide chains but not of initiating new ones (12) ; (b) the availability of antibody against A. salina IF-Mi (13) , an initiation factor that is present in the basic translation system (12) ; and (c) Abbreviations: Buffer A, 20 mM N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid (Hepes), 0.5 M KCl, 5 undeveloped embryo supernatant may also be required. The mechanism of formation of the initiation complex will be the subject of another communi-. cation".
MATERIALS AND METHODS
Cell Fractions. A. salina embryos are developed and high-speed supernatants (s-105) prepared from undeveloped and developing embryos as described (12) . 80S ribosomes, prepared as described (12) from 100 g of undeveloped embryos, are washed as follows. The ribosomal pellet is suspended in 35 ml of buffer A [20 mM N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid (Hepes), pH 7.6, 0.5 M KCl, 5 mM Mg(OAc)2, 0.1 mM EDTA, 1 mM dithiothreitol) containing 5% (vol/vol) glycerol and stirred gently at 00 for 3 hr. After removal of any precipitated material by centrifugation at 10,000 X g for 15 min, 9-ml portions of the ribosomal suspension are layered-over a sucrose cushion consisting of 11 (17) . The preparation of homogeneous A. salina IF-Ml has been described (13, 20) . Other Preparations. Brome mosaic virus (BMV) RNA was isolated from virus, the kind gift of Dr. Paul Kaesberg, University of Wisconsin, as described (12) . The preparation of mRNA from polysomes of developing A. salina embryos has been described (21) , and the source of rabbit globin mRNA was as in previous work (12) . Crude A. salina tRNA was prepared as described (1) . The preparation of A. salina IF-Ml antiserum has also been described (13) . Antiserum against homogeneous A. salina EF-2, prepared as described (22) , was obtained in the same way. Immunoglobulin was prepared as described (13) Table 2 , line 6; with reticulocyte factors, the conditions were as in Table 3 , line 4 Table 3 , a mixture of initiation factors from rabbit reticulocytes can replace developed embryo supernatant in globin mRNA translation. In Table 4 the effect of omitting single factors is shown (A) in the absence of further additions and (B) in the presence of ribosomal salt wash from undeveloped embryos. From (A) it is evident that the basic system is deficient (samples [4] [5] [6] [7] [8] in at least four of the rabbit reticulocyte initiation factors, (12) . To determine whether this factor participates in mRNA translation we used antibody against A. salina IF-Mi. Antibody against A. salina elongation factor EF-2 was used as a control. The results are given in Fig. 2 . Panel A shows that antibody against EF-2 strongly inhibited poly(U) translation (curves 1 and 3) and had no effect on the EF-i-dependent ribosomal binding of Phe-tRNA (curve 2). Panel B shows that whereas EF-2 antibody inhibited globin mRNA translation (curves 3 and 4), antibody against IF-Mi caused no inhibition of this reaction beyond that produced by nonimmune IgG (curves 1 and 2). As seen in panel C, anti-IF-Ml Fab completely inhibited the ribosomal binding of fMet-tRNAf (assayed as described in ref. 20) promoted by the same s-105 supernatant used for the globin mRNA translation assay in this panel (curves 1 and 4). Here again there was no significant inhibition of globin mRNA translation beyond that caused by nonimmune Fab (curves 2 and 3). As seen in Table 5 , when IF-MP is withheld from the initiation factor mixture, the translation of globin mRNA drops to a low level which is not further decreased by antibody against IF-Mi. We interpret these results to mean that IF-Mi does not function in mRNA translation in A. salina cell-free system.
To see whether undeveloped embryo supernatant contains any other factor(s) essential for translation we determined the amount of undeveloped supernatant that was sufficient to saturate the chain elongation system, using salt-washed polysomes from developing embryos (12) . This was but a small fraction of the amount routinely used in the standard mRNA translation assay. When this smaller amount was used with reticulocyte initiation factors there was little activity (data not shown), suggesting the involvement of a further factor(s).
DISCUSSION
It is apparent that initiation factors from eukaryotic species as far apart in evolution as A. salina and the rabbit are as readily exchangeable as their ribosomal subunits (27) 
